Background: Conservative management plays an important role in the treatment of carpal tunnel syndrome. Non-surgical options include physical and occupational therapy, splints, steroid injections, yoga, carpal bone mobilization, and anti-inflammatory drugs. Clinical experience demonstrates that acupuncture should be considered among these treatments as it may provide symptomatic relief to patients with this disorder. Objective: To demonstrate an acupuncture protocol for the treatment of carpal tunnel syndrome.
INTRODUCTION C
ARPAL TUNNEL SYNDROME is a compression disorder of the median nerve as it passes underneath the transverse carpal ligament, causing paresthesias in the palm and first 3 1 / 2 digits of the affected hand. Patients typically complain of numbness, tingling, and pain in the hand which worsens at night, and is often relieved by shaking or rubbing of the hand. 1, 2 Other symptoms may include shoulder pain and headaches. Compression is commonly due to increased edema in the carpal tunnel secondary to overuse of the wrist from excessive flexion and extension, as can be seen in such occupations as meatpacking and automobile assembly line work. 3 Other causes of carpal tunnel syndrome include diabetes, hypothyroidism, rheumatoid arthritis, pregnancy, lupus, congestive heart failure, and obesity. 4 Presenting patients may be of any age, but typically range from 30 to 60 years, with women affected more frequently than men. 5 Conservative treatments for carpal tunnel syndrome may include wrist splints, steroid injections, anti-inflammatory medications, osteopathic manipulation, 6 and changes to the 1 Weill-Cornell Medical College, New York, NY. 2 New York University, New York, NY. 3 Department of Rehabilitation Medicine, New York University School of Medicine, New York, NY.
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work environment. 7 Steroid injections may provide effective pain relief; however, the benefits may last only several months. 8 In approximately 45% of carpal tunnel syndrome cases, surgery is recommended; however, one-third of these patients continue to have pain and functional impairment. 9 Post-surgical recovery is generally slow, with resumption of light work after 1 month in only 50% of patients in 1 study. 10 These results have prompted clinicians and researchers to look toward other less invasive and costly treatment modalities, including acupuncture. 11 Preliminary studies indicate that acupuncture may be an effective treatment in carpal tunnel syndrome.
A search of MEDLINE, EMBASE, and CINAHL databases found 1 randomized controlled study by Naser et al of 11 patients who had significant decreases in their McGill Pain Questionnaire score, median nerve sensory latency, and Phalen and Tinel signs following laser acupuncture. 9 These patients had no therapeutic response to standard medical or surgical treatments prior to the study. In Aigner and Fialka's randomized single-blind study of 13 carpel tunnel syndrome patients, results showed a significant reduction in night pain, but not paresthesias, following laser acupuncture compared with placebo laser. 12 (Only an abstract for this study could be found.) Branco treated 36 hands (from 22 women and 9 men) that had previously failed standard medical or surgical treatment with red beam laser acupuncture and transcutaneous electrical nerve stimulation (TENS). Results demonstrated successful pain relief in 33 of the 36 hands as measured by decreased Melzack pain scores. 13 Follow-up 2 years post-treatment of those patients who were 60 years or younger showed only residual pain in 2 of 23 hands. In yet another study, Chen examined the effectiveness of needle acupuncture in electromyography (EMG) diagnosed carpal tunnel syndrome patients. Of the 36 patients studied, 24 reported full relief of pain; however posttreatment electromyograms were not done. 14 The average number of painfree years following the final acupuncture treatment was 5.1 years. Multiple review articles on non-surgical treatments of carpal tunnel syndrome, including those by Gerritsen et al, 15 Goodyear-Smith and Arroll, 5 and O'Connor et al 16 reference Aigner's study and conclude that although promising, data to support the use of acupuncture in carpal tunnel syndrome are insufficient.
These studies demonstrate the potential for acupuncture in the treatment of carpal tunnel syndrome. This paper serves to add support to the literature and provide practitioners with a practical guide for treatment.
METHODS
From 1998-2008, 17 patients presented (to this solo practitioner's New York office) with signs and symptoms consistent with carpal tunnel syndrome ( Table 1) . Electrodiagnostic studies were performed on each patient prior to treatment to confirm this diagnosis. Based on physical examination and nerve conduction studies, these patients were categorized into 3 groups of carpal tunnel syndrome severity: (1) Mild indicated no atrophy of abductor pollicis brevis, median motor distal latencies below 5 milliseconds, and median, sensory peak latency below 4 milliseconds, (2) Moderate indicated no atrophy of the abductor pollicis brevis, median motor distal latency below 7.5 milliseconds, and median sensory peak latency greater than 4 milliseconds, (3) Severe indicated abductor pollicis brevis atrophy, median motor distal latency greater than 7.5 milliseconds, and ab-SCHULMAN ET AL. 164 Table 2 ). The categorization was based on the clinician's experience. Two of the 16 patients had severe carpal tunnel syndrome and were excluded from treatment and referred to a hand surgeon.
In the protocol used for this study, acupuncture points were selected based on their neuroanatomical relation to the median nerve, transverse carpal ligament, and the structure of the radius and ulna. The specific points used were PC 6, PC 7, TH 5, and Baxie 1 and 2. TH 5 point was taken in a functional zone approximately 2 cun distal to the dorsal crease of the wrist, with the needle inserted deeply to enter through the plane of the interosseous membrane (approximately 60 mm). Points were needled unilaterally on the affected side only.
Sterile disposable needles (Serin No. 5, 0.25 ϫ 40 mm) were inserted into PC 6 in a transvere/oblique fashion over the median nerve. The same size needles were inserted into PC 7 using a transverse/oblique method to penetrate dorsal to the transverse carpal ligament and the palmar aponeurosis (approximately 30-40 mm). De Qi was not deliberately elicited. Electrical stimulation (using an Ito brand IC-1107 stimulator; the stimulator was not externally calibrated) at 4 Hz was applied with the negative electrode at PC 6, positive electrode at PC 7, to augment the flow along the direction of the meridian. In 2 patients, 150 Hz was used instead. Sterile disposable needles (Seirin No. 8, 0.30 ϫ 60 mm) were inserted perpendicularly into TH 5 functional zone, penetrating through the interosseous membrane. Baxie 1 and 2 were needled using perpendicular insertion (approximately 20-30 mm). The needles were retained for 20 minutes; they were not manipulated to obtain De Qi. From Deadman: "When the hand is made into a fist, 6 of these points lie in the depressions between the metacarpal heads, proximal to the web margins. The remaining 2 points lie equidistant between the thumb and index metacarpals, proximal to the web margins."
All of the treatments were performed by the same practitioner In addition to needle acupuncture, most patients received osteopathic manipulation therapy (OMT) to the carpal bones, and were instructed in a home exercise program for stretching the transverse carpal ligament. As this was a case series, no control intervention was performed.
Patients received a varying number of treatments; the treatment interval varied according to each patient's schedule although typically, treatments were given once per week. Patients were asked at follow-up visits about the resolution of their symptoms. Their responses were divided into 3 categories: complete, partial, or no resolution. One patient had posttreatment nerve conduction studies.
RESULTS
Of the 17 patients evaluated for carpal tunnel syndrome, 14 were treated with the described acupuncture protocol. Twelve of those patients reported either partial or complete resolution of their symptoms at follow-up visits. Three of 
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Median motor distal latency, ms
Median sensory peak latency, ms the patients had no symptom relief. Patient number 3 had recurrence of her symptoms 1 year after treatment when she became pregnant and developed gestational diabetes. Additional treatment alleviated her symptoms. Table 3 lists the number of treatments each patient received, whether they had osteopathic manipulation therapy, and the subjective responses to treatment.
DISCUSSION
This case series demonstrated gratifying efficacy using medical acupuncture as part of a treatment program for carpal tunnel syndrome. Cases rated as severe did not appear to respond to the acupuncture protocol used. The majority of the patients were able to tolerate the treatment protocol, with a few exceptions. Osteopathic manipulation of the carpal bones and transverse carpal ligament appeared to enhance the overall effectiveness. The use of osteopathic manipulation is illustrative of the type of case series typically performed in a practitioner's office; the practitioner appropriately treats the patient, and follows the outcome of each patient, altering the subsequent treatments and interventions. Osteopathic manipulation of the carpal bones appears to be a rational addition to acupuncture in an attempt to increase the structural diameter of the carpal canal.
Future investigators may choose to examine other medical acupuncture clinical protocols for the treatment of carpal tunnel syndrome. These include the Luo to Yuan shunt (negative stimulation TH 5, positive PC 7, negative stimulation PC 6, positive TH 4), and osteopuncture using LU 9 and HT 7 as the periosteal points. It may also be important to treat the cervical and thoracic nerve roots using the PENS style of treatment to activate the relevant nerve plexi. Adding TH 8 and the contralateral GB 34 might be useful to create an N Ϫ N ϩ 1 flow through Shao Yang. 
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CONCLUSIONS
Total costs (treatment and lost work time) for workers injured with carpal tunnel syndrome have been estimated to be as high as $30,000. 17, 18 We have demonstrated efficacy in this case series of treatment of mild to moderate cases of carpal tunnel syndrome using medical acupuncture. Treatment costs using acupuncture are likely to be significantly less (using an estimate of $100-160 per treatment). As with other conditions, early intervention yields the best outcomes, and acupuncture did not appear to be effective in advanced cases (at least with the number of treatments given to these patients). We anticipate that this case series will spur further research, including prospective randomized controlled trials, so that the benefits of medical acupuncture as a common intervention will reach a wider audience of practitioners and patients.
